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(57) Abstract: 

PURPOSE: To keep a fixed space between substrates and 
to improve the tonal property, the response property, 
etc. over a wide display screen, by using a photoresist 
to form plural spacers between a pair of electrode 
substrates of an electro-optical device especially a 
matrix type liquid crystal display panel. 

CONSTITUTION: A substrate S contains semiconductor 
driving elements 2, 2'.„, row electrodes 1, 1'... and 
column electrodes 3, 3'... which are distributed in a 
matrix form for a matrix type display panel. A substrate 
7 contains a counter electrode 8 and a nontransmissive 
member 12 formed on another electrode substrate 1 along 
gate lines 1a, 1a' of the row electrode 1. Then spacers 
6, 6'... are formed on an insulated layer 5 or 9 of the 
lines 1a, 1a'..., for example, by means of a rubber 
photoresist, etc. Thus a fixed space is kept between 
substrates 7 and S over a large area. This device 
prevents the shift and variance of colors in terms of 
the position shift and coloring of display and 
furthermore attains application of flexible substrates 7 
and S for a display device. 
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Japanese Laid-Open Patent Publication No. 59-143124/1984 
(Tokukaisho 59-143124) (Published on August 16, 1984) 



(A) Relevance to Claims 

The following is a translation of a passage related 
to claims 1 and 11 of the present invention. 

(B) A Translation of Relevant Passage Follows: 

2 . Claims 

(1) An electro-optical device comprising liquid crystal 
and spacers between two electrode substrates on at least 
one of which is there provided a transparent, conducting 
coating, wherein the spacers are made of a photoresist. 

3 . Detailed Description of the Invention 

Spacer members 6, 6', 6'', and 6''' are provided on 
a surface of the opposite electrode substrate of the 
liquid crystal display panel with an opaque member 12 
intervening therebetween. The combined thickness of these 
members determines the thickness of the liquid crystal 
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layer . 

Here, the opaque member 12 may be provided in any 
one the same pattern as the spacer members, stripes, or 
mosaics, and only needs to run parallel the column or row 
electrodes . 

The foregoing spacers used in the display panel of 
the invention is made of photoresist. The photoresist 
should be based on rubber, and preferably are cyclic 
poly-isoprenes and cyclic polybutadienes . Examples of 
poly-isoprene photoresists include Micro Resist 747 and 
Micro Resist 732 manufactured by Eastman Kodak of the 
USA, OMR-83 and OMR-85 manufactured by Tokyo Ohka Kogyo 
Co., Ltd., and JSR CIR 701 manufactured by Japan 
Synthetic Rubber Co., Ltd. Other examples include those 
chiefly composed of polyglycidylmethacrylate , 
polychloromethylstyrene , phenol resins , chlorinated 
polystyrene, polymethacrylate methyl, polymethyl 
isopropenylketone, derivative polymers of ot, (3- 
unsaturated carboxylate, or 
polyhexaf luorobutylmethacrylate . The photoresist used in 
the invention is either negative or positive. The display 
panels with spacers made using a rubber-based photoresist 
is highly reliable when compared to those using other 
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kincis of photoresist . 

The photoresist is exposed to UV, FUV, or 
electromagnetic radiation and then developed using a 
predetermined developer, such as xylene, and either the 
irradiated or non- irradiated parts are removed. The 
remaining parts are caused to cure under predetermined 
setting conditions (heating) to form desired spacers. The 
photoresist is deposited either on the electrodes of one 
or both of the substrates by a conventional technique, 
such as dipping, spinning, or a roller and dried under 
predetermined drying conditions. 

The spacers used in the display panel of the 
invention is formed with a thickness of several to about 
a dozen microns, preferably 6 /xm to 15 /im . 

. . . spacer members 6-1, 6 ' - 1 , 6 ' ' - 1 , 6-2, 6'-2, 

6 ' -3 ... 

6-1, 6'-l, 6''-l, 6'''-l are spacer members provided 
on row electrodes, and 6-2, 6' -2, 6' '-2, 6' ''-2 are 
spacer members provided on column electrodes . 

For example, typically, a display panel with a face 
area of 100 cm 2 and an interval of 4 /xm can be fabricated 
by distributing one spacer member per cm 2 in a 0.5 mm 
glass substrate. 
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